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A Talk on Documentation?!

Obijective: Provide an overview of recent documentation efforts & use

' Documentation is an important part of the MCNP software product
' MCNP1A (1977), MCNP1B (1978) [1]
I MCNP2, 2A, 2B, 2C, 2D (1979) [2]
' MCNP3 (1983), 3A (1986) [3], 3B (1988)
I MCNP4 (1990), 4A (1993), 4B (1997), 4C (2000) [4]
I MCNPS5 (2003) [5-7]
I MCNPX (1994-2011) [8-12]
' MCNP6.1 (2013), 6.1.1 (2014) [13], 6.2 (2018) [14], 6.3 [15]

I Over time, manuals have variously focused on code theory and/or use

I The latest manual is a total refresh of earlier theory & use documentation

' Prepared in such a way as to improve maintainability
I Contains substantial new capabilities that improve usability
I Is still supplemented by https://mcnp.lanl.gov/reference_collection.html

Slide 4 of 15


https://mcnp.lanl.gov/reference_collection.html

How Did We Get Here?

' MCNP documentation has historically relied on various technologies
I Microsoft Word: MCNP6.2 User Manual [14]

I Takes approximately 15 minutes to open and edit
' Dif cult to collaboratively develop / track versions within a team

I Adobe FrameMaker: MCNP5 Theory Manual [5]

I Source / starting point document lost; only PDF available
' Dif cult to collaboratively develop / track versions within a team

' BTEX: At some point...?
I No source document / starting point available

I Learning curve; “source formatting” can preoccupy content management
I Collaboration similar to modern code development practices

I Now: LyX

1 WYSIWYM: focus on content, leave “source formatting” aside
' Underpinned by IKTEX; ASClI-based les permit “code review”

Example of “code review” on next slide. Slide 5 of 15


https://www.lyx.org

How Did We Get Here?, cont.

T Bitbucket Yourwork  Projects Repositories
uments » improvemen documents > devel (XD

Add tally bin ordering mnemonic

Overview Diff Commits Builds

4 Al changes inthis pull request

manual_user_ch_03.lyx MODIFIED Blame

17165 117165
117166 117166 \end_inset
17167 117167
& manual_theory_use: 117168 117168 card.
& manual_user_ch_03.lyx 117169 117169 \end_layout
17170 117170
17171+ \begin_layout Standard
117172 + A helpful mnesonic- suggested by Dr.

2 Fiterfloties 9> Search code

17173+ \begin_inset space ~

Joel A. Kulesza 15

A protected space s used to keep LaTeX from interpreting this as an end of sentence and introducing too much space and to avoid line
‘wrapping to put Dr. on one line and Kris on the next.

nn7 \end_inset
7175
17176 Kris-Ogren-to remesber the default bin-ordering is Fred Died Under Some
unn Mysterious Circustances Editing Tallies-thanks Kris!
uns \end_layout
17

unn unse \begin_layout Standard

un72 1781 \begin_inset Flex Description-Box

17173 17182 status open

17174 117183

17175 117184 \begin_tayout -Plain-Layout

17176 117185 \begin_inset Argusent 1

17177 117186 status open

17178 117187

17179 117188 \begin_layout Plain-Layout

117180 117189 Data-card Form 1

Fred Died Under Some Mysterious Circumstances Editing Tallies. Slide 6 of 15



How Did We Get Here?, cont.

MCNP5 Theory Manual

' Remove front/backmatter and redact header/footer
I pdftotext manual.pdf
' Import into LyX, and roll up sleeves
I Convert unicode math symbols to proper math symbols

MCNP6.2 User Manual
I pandoc --extract-media=. manual.docx -0 manual.tex
' Generated: 1.9MB ASCII TeX le
I Extracted: 461 Windows Meta le Format (WMF) graphic les
1 wmf2eps imageN.wmf > imageN.eps
' Import TEX le to LyX, and roll up sleeves
' Remove atypical TgX symbols/functions

Reformat tables and insert cross-references
Convert plaintext citations into BibTgX database
Reimport / regenerate graphics (Python+matplotlib / TikZ)

Many citations were improved by xing typos

and/or adding direct-retrieval information such as URLs and/or DOls. Slide 7 of 15



What's New: General Elements

' Preface (a 5-page summary of this talk...)
I List of Tables, List of Figures, (List of) Abbreviations
I Separated into four interlinked Parts (> Chapter > Section > Subsection...):

1. Theory
2. User

' New chapter on “technology preview” plotter
I Incorporated chapter on unstructured mesh [16]
3. Primer(s)
4. Appendices
I New chapter on le formats
I New chapter collecting utility documentation
' New chapter on response functions
' Macro-based styling for notable text

' Bibliography includes page-wise back references
' Reintroduced: Index

Slide 8 of 15



What's New: Caution & Deprecation Boxes

When trying to duplicate a particle history by setting the starting random number with either
SEED or HIST, the random number sequence may be altered by a default Russian roulette game on
contributions to detectors or DXTRAN spheres. If a problem has detectors or DXTRAN, the only
ways to reproduce histories with SEED or HIST are a) to turn off the Russian roulette game on the
DD card by setting k; = 0; b) to play the roulette game with a fixed criterion by setting k; < 0 on
the DD card; or ¢) to reproduce a particle history that occurs before the first TFC interval.

‘D Deprecation Notice DEP-53292

Except for none and xdmf, all output formats for the FMESH are deprecated.

Consistent with prior and current behavior, mesh tallies specified as output type none will only be
written to the runtape file for the purpose of restarting the calculation and/or for use within the
interactive plotter.

Mesh tallies specified as output type xdmf will create a separate XDMF [318, 319| file, named
meshtal.xdmf by default. This file contains metadata which is then used to access the mesh tally data
and associated attributes from the runtape file. This file permits direct and hierarchical access to the
mesh tally results in the runtape with a variety of programming languages and also straightforward
3-D visualization with third-party software such as ParaView [320] and VisIt [321].

Note that this option will also create a new HDF5 group on the runtape file, /results/mesh_tally,
which is used by the XDMF file to access the mesh tally data. For more details, see D.4.

Slide 9 of 15



What's New: Citation Hyperlinks

istory by setting the starting random number with either

E— = * ——— * 1e on
320. U, Ayachit, The ParaView Guide, community ed., L. Avila, K. Osterdahl, 8. McKenzie, and 8. Jordan, only
Eds. Kitware Inc., Jun, 2018. URL: https:/ ‘wew.paraview,org, peraview-guide, [Pages 521, 524, 684, In the
723, and 897]

0 on

icle history that occurs before the first TFC interval.

DEP-53292

prmats for the FMESH are deprecated.
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ing languages and also straightforward
are such as ParaView [320] and VisIt [321].

Note that this option will also create a new HDF5 group on the runtape file, /results/mesh_tally,
which is used by the XDMF file to access the mesh tally data. For more details, see D.4.

Click on a citation number to see it in the bibliography.
Click on the page number(s) to go to where that citation is used. Slide 10 of 15
Or, use PDF reader “backward/previous” and “forward/next” buttons



What's New: Card Hyperlinks & Styling
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Note that this option will also create a new HDF5 group on the runtape file, /results/mesh_tally,
which is used by the XDMF file to access the mesh tally data. For more details, see D.4.

Card styling on next slide... Slide 11 of 15



What's New: Card Hyperlinks & Styling, cont.

Data-card Form: FMESHn: % keyword = value(s)...

n
i

geom

origin

I_—rl

Torn page indicates
continuation

Tally number ending with 4 or 01
A single particle designator.

Mesh geometry, either Cartesian (XYZ or REC) or cylindrical coordinates (RZT
or CYL). (DEFAULT: geom = XYZ)

Coordinates (x,y,z) of the origin of the mesh in terms of the MCNP cell
geometry (DEFAULT: origin = 0.0, 0.0, (). If

Slide 12 of 15



What's New: Code Styling & Electronic Attachments

Also useful for extracting input les to experiment with such as example_macrobodies.mcnp.inp.txt

Converting inputs to this form permitted catching/ xing buggy inputs. Slide 13 of 15



Summary & Future Work

Summary
I History of MCNP manuals and mechanics of getting where we are
I Showed several new capabilities that make a 1078-page document usable

Future Work

' Complete incorporation of style macros

I Complete migration of input snippets to standalone examples
' Add topical primers for sources (e.g., [17]), tallies, etc.

' Incorporate reader feedback!

There are an in nite number of typos in all documents over a certain length, because

inevitably you nd another whenever you open such a document.

Slide 14 of 15
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Abstract

The MCNP® Code Version 6.3.0 Theory & User Manual represents a signi cant effort by the MCNP
development team to create a comprehensive yet functional document to address the needs of the
MCNP user community. This latest document combines content from the MCNP5 theory manual, the
MCNP6.2 user manual, the previously standalone book on unstructured mesh geometry, and other
sources into a I\TeX-based document that provides easier revision and maintenance compared with
prior document formats and a richer user experience. This talk will brie y describe the history of the
MCNP manual(s) and the philosophy and operations that led to the current form the MCNP manual;
however, it will focus on the resulting capabilities and features of the MCNP6.3 manual that improve
navigability and usefulness.
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